A bstract. Isobutyrate-1-'4C and L-isoleucine-U-14C fed through the petiole labeled the surface lipids of broccoli leaves, but the incorporation was much less than from straight chain precursors. Not more than one-third of the lIC incorporated into the surface lipids was found in the C,9 paraffin and derivatives, whereas more than two-thirds of the 14fC from straight chain precursoirs are usually found in these compounds. The small amount of 14C incorporated into the paraffin fraction was found in the n-C,9 paraffin rather than branched paraffins showing that the 14C in the paraffin must have come from degradation produots. Radio gas-liquid chromatography of the saturaited fatty acids showed that, in addition to the n-C16 acid which was formed from both branched precursors, isoleuoine-U-"4C gave rise to branched C159 C17, and C19 fatty acids, and isobutyrate-1-14C gave rise to branched C16 and C18 acids. Thus the reason for the failure of broccoli leaf to incorporate branched precursors into branched paraffins is not the unavailability of branched fatty acids, but the absolute specificity of the system that synthesizes paraffins, probably the elongation-decarboxylation enzyme complex. Consistent with this view, no labeled branched fatty acids longer than C 19 could be found in the broccoli leaf. The branched fatty acids were also found in the surface lipids indicating that the epidermal layer of cells did have access to branched chains. Thus the paraffin synthesizing enzyme system is specific for straight chains in broccoli, but the fatty acid synthetase is not.
C16 and C18 acids. Thus the reason for the failure of broccoli leaf to incorporate branched precursors into branched paraffins is not the unavailability of branched fatty acids, but the absolute specificity of the system that synthesizes paraffins, probably the elongation-decarboxylation enzyme complex. Consistent with this view, no labeled branched fatty acids longer than C 19 could be found in the broccoli leaf. The branched fatty acids were also found in the surface lipids indicating that the epidermal layer of cells did have access to branched chains. Thus the paraffin synthesizing enzyme system is specific for straight chains in broccoli, but the fatty acid synthetase is not.
Hydrocarbons are widely distributed in plants, animals, and microorganisms (3, 17) . Although certain organ,isms have very complicated mixtures of hydrocarbons (2, 13, 15) many contain relatively simple mixtures with one or a few hydrocarbons predominating (3, 10, 20) . Normal saturated hydrocarbons, branched saturated hydrocarbons and unsaturated normal hydrocarbons have all been found in living organisms. Sonme organ,isms, such as the American cockroach, can synthlesize all 3 kinds of hydrocarbons (1 ) whereas others, such as tobacco leaves, synthesize only saturated normal and branched hydrocarbons (5, 15) while still others such as Brassica oleracea leaves synthesize only normal saturated hydrocarbons (6, 20) .
Normal paraffins are synthesized from normal saturated fatty acids (7, 8, 10) , unsaturated paraffins from unsaturated fatty acids (10) , and branched hydrocarbons from branched fatty acids which in turn originate from branched starter pieces derived from branched-chain amino acids (5, 10, 11 with tobacco leaves (11) the incorporation of branched precursors into surface lipids of broccoli was much smaller than the corresponding incorporation in tobacco.
Surface lipids of Brassica oleracea contain many classes of compounds ( 18, 19, 20) . They fall into 2 groups as far as their biosynthesis is concernedthe Co9 compounds, whhich include nonacosane, nonacosan-15-one, and nonacosan-15-ol, and the non-C>, compounds which include free fatty acids, fatty alcohols and wvaxy esters (6, 7 14C in the surface lipids was in non-,C29 compotunds and this distribution of '4lC is clearly in contrast to the distribution usually obtained with straight chaini precursors (such as C.,-C18 fatty acids) because these straight chain substrates were incorporated mostly (at least two-thirds) into the C29 compounids (6, 7) . The present results could be explained if the branched precursors are essentially excluded from participating in paraffin synthesis, but not from fatty acid synthesis. Furtherm,ore the long branched fatty acids synthesized from the administered branched starter pieces can undergo reduction to the corresponding alcohols and subsequently be esterified.
Tobacco leaf incorporated 1'C from L-valine-U-14C and isobutyrate-1-1-'C into branched C29,, C31, and C33 paraffins. Similarly L-isol,eucine-U-_4C I ). Since significant amounts of branched fatty acids were not found in this tissue, a staindard methyl ester nmixture of normlal aind branched fatty aci(ds wras added for identification purposes (top tracing). The chain lenfgth is indicated by the number on eachi peak; br-branched, n-normal. The column and coi(litiotis used for gas-liquid chromatography were the same as in figure 2 but the temperatulre of the colunmn was 1950.
The inability of broccoli leaves to synthesize branched paraffins from exogenously supplied branched precursors could be explained because the fatty acid synthesizilng system-of broccoli is so specific for straight chains that the branched starter pieces, such as isobutyrate, are not incor4porated into branched fatty acids. If so, then the incorporation of '1C into lipids from the branched precursors should merely represent incorporation of the degradation products; therefore the radioactivity of the fatty acids must be only in the usual straight chain molecules. Alternatively, the absolute specificity for straight chains may reside in the enzyme system which synthesizes paraffins and not in the tatty acid synthetase. In that case a substantial part of the radioactivity in the lipids isolated from the broccoli leaf that metabolized branched precursors would be in the branched fatty acids. In order to distinguish between the 2 possibilities, the saturated fatty acids were isolated from the internal Ilipids by silver nitrate-silica gel chromatography and then subjected to radio gas-liquid chromatography ( fig  3 and 4) . Clearly isobutyrate-1-14C labeled branched C,f and C,c fatty acids (fig 3) and L-isoleucine-U-'4C labeled branched C,,, C1,7, and C19 fatty acids (fig 4) . In fact the incorporation pattern of branched precuirsors into fatty acids of broccoli was similar to that observed with tobacco ( fig 5) . These results clearly show that the fatty acid synthesizing system of broccoli is not specific for straight chains, and that it can synthesize branched fatty acids when the branched stubstrates are available.
Another possibility considered was that the epidermal cells, where paraffin synthesis takes place (11) , for some reason do not have access to the branched starter Ipieces that can be incorporated into the branched fatty acids. However, analysis of the fatty acids from the surface lipids clearly showed ( fig 4) Another difference between the '4C distribtutioni in the fatty acids of tobacco and broccoli was that the former showed a higher proportion of 14C in the branched C1, acid than the latter. Branched C18 acid is apparently synthesized by the chloroplast system and calso during the elongation associated with the synthesis of surface lipid. In tobacco the branched C18 acid is synthesized by both of these systems whereas in broccoli, where the elongation is specific for straight chatins, only the chloroplast system synthesizes this acid. From inhibition studies with trichloroacetic acid on broccoli leaf (8) and studies on fatty acid synthesis in various parts of Senecio odoris leaf (11) , dual sites of synthesis for straight chain C1l acid had been previously postulated. The present work indicates that this may also apply to branched C18 acid.
The absolute specific'ity for straight chains suggests that the hypothetical elongation-decarboxvlation enzyme complex can reject molecules when there is a deviation in structure eveni at the end far removed from the functional end wlhere chain elongation takes pllace. Although the elongation decarboxylation mechanism can best explain the results of biosynthetic experiments with labeled fatty acids, it is possible that a multienzyme comiiplex, which is also capable of accepting long chaini fatty acids. carries out 
